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Design 
Slicing and Stacking 
The Micro-House was sliced into cross sections, and a 
stacking simulation confirmed fabrication feasibility: 
 
 
 
 
 
 
 
 
 
 
 
Masking 
Cross-section ink arrays were created digitally, then 
exported for mask production: 
 
 
Introduction 
Micro-Masonry is a fabrication process used to assemble  
layered silicon microstructures. Device sections, inks, are 
fabricated by conventional photolithography, then stacked 
via a deterministic pick-and-place process, similar to the 
construction of Lego® blocks [1]. The placement step, 
transfer printing, incorporates a flexible adhesive, stamp, 
that adheres to the ink during pickup then pushes off the 
ink during placement [2]. The structure is annealed after 
consecutive ink placements to prevent delamination, and 
after stacking is complete the entire structure can be as 
small as the head of a pin. Micro-Masonry is a potential 
fabrication method for next-generation circuit chips, and 
this study demonstrates the relevant procedures involved. 
 
Overview 
This study is focused on the Micro-Masonry fabrication of 
one structure in particular. The silicon “Micro-House” 
contains 9 cross sections, each with thicknesses of either 
10 or 20 µm, and measures 125 µm across at its base: 
 
Si Micro-House 
Fabrication Process 
Optical Lithography 
A positive photoresist (PR) was developed with the mask, 
and etching procedures produced the desired inks: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusions 
Micro-House Fabrication 
A Micro-House structure was digitally modeled and sliced 
into different-thickness pieces, or inks. The inks were 
arranged in arrays on an optical lithography mask, which 
facilitated the production of dozens of inks. The inks were 
stacked by a 100x100 µm PDMS stamp, and annealed 
after consecutive placement steps. When this poster was 
made, the structure was only 5 inks tall, but the final 4 
inks will be stacked and a scanning electron microscope 
will be used to document the final structure in an 
isometric (3D) view, which can be digitally colored to 
display correspondence with the computer model. 
 
Broader Impact 
The applications of Micro-Masonry extend beyond the 
structural capabilities exhibited in this project. MEMS, 
micro-electrical-mechanical systems, like circuits and 
sensors, can be produced with new levels of intricacy 
impossible without multiple-layer design approaches. As 
Micro-Masonry procedures are optimized to allow transfer 
printing and annealing in parallel, multiple structures will 
be able to be assembled simultaneously. Such advances 
provide for more efficient manufacturing means that 
ultimately lower device costs and improve performance. 
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